INTRODUCTION
============

Venlafaxine, a serotonin and noradrenaline reuptake inhibitor (SNRI), is a major drug for the treatment of major depressive disorder. However, it often causes gastrointestinal side effects such as nausea, vomiting and diarrhea. Less frequently, venlafaxine is responsible for adverse sexual side effects as well.[@b1-cpn-15-181],[@b2-cpn-15-181]

Although galactorrhea is frequently reported with antipsychotic drugs---which block the dopaminergic receptors and accompany elevated prolactin levels---there are several reports of galactorrhea with different classes of antidepressants.[@b3-cpn-15-181] The first report of galactorrhea was with clomipramine. Afterwards, there have been reports of galactorrhea with mostly serotonergic antidepressants, but rarely with SNRIs.[@b4-cpn-15-181]--[@b7-cpn-15-181] Another interesting feature of galactorrhea as a side effect of antidepressants is normoprolactinemic galactorrhea. Furthermore, galactorrhea may be dose-dependent in some cases.[@b8-cpn-15-181] In this case, we report a dose-dependent galactorrhea case involving both increased and normal prolactin levels, and the management of this condition in a depressed patient who used venlafaxine in a dose range of 225 to 75 mg/day.

CASE
====

A 34-year-old female patient was admitted to our clinic with complaints of anhedonia, decreased appetite, loss of sexual desire, irritability and passive suicidal thoughts. These complaints had lasted about two months. The patient was considered to have major depressive disorder, so we initiated venlafaxine, 75 mg/day. Six months after this initiation, we increased the dose of venlafaxine to 150 mg, because the patient was not admitted to the clinic regularly.

Three months later (the ninth month of treatment), we increased the venlafaxine dose to 225 mg/day. The patient started to experience galactorrhea while she was taking 150 mg/day, but she did not inform us about this side effect during our examination, so we increased the dose of venlafaxine. Ten days after taking venlafaxine at a dose of 225 mg/day, the patient was admitted to our clinic again for galactorrhea that was so severe she could not endure it anymore. Brain magnetic resonance imaging was performed for her pituitary tumor, but the result was normal. We checked her hormone levels: FSH, LH, T3, T4 and TSH were within the normal range; however, her prolactin level was 156 ng/ml. We considered the galactorrhea and the increased prolactin levels were a result of venlafaxine the patient had been taking. Consequently, we decreased the venlafaxine dose to 150 mg/day.

One month later, although her prolactin level had decreased to 9 ng/ml, the galactorrhea persisted. So we decreased the venlafaxine dose to 75 mg/day. At the patient's next visit, she stated that while she was taking 75 mg/day, the galactorrhea symptoms had been significantly relieved, but she felt worse, so she started to take 150 mg/day again, which once more caused a severe case of galactorrhea. We decreased the dose of venlafaxine to 75 mg/day; afterwards, we switched the patient to escitalopram 10 mg/day, and lorazepam 2 mg/day. One month later, we increased the escitalopram dose to 20 mg/day, and over the course of the following four weeks, we tapered the lorazepam dose. With a treatment of escitalopram 20 mg/day, the patient has reported that she is feeling very well; she was experiencing only minimal galactorrhea, but she chose to continue with escitalopram.

DISCUSSION
==========

As far as we know, there is a limited number of case reports in literature involving galactorrhea with a measurement of increased prolactin levels developed under venlafaxine treatment.

Venlafaxine-induced galactorrhea, as seen in our case, was defined by Sternbach[@b8-cpn-15-181] in 2003. He presented a 38 year-old-woman treated for depression and a binge eating disorder with a dosage of venlafaxine, 225 mg/day. Six weeks after initiation of the treatment with venlafaxine (225 mg/day), buspirone 45 mg was added to the treatment. While she was on this treatment for one week, she began to experience galactorrhea; her prolactin level was 32 μg/L (expected to be lower than 18 μg/L). Despite a withdrawal of buspirone, her galactorrhea persisted at first, then stopped after the venlafaxine was withdrawn as well. Although venlafaxine 75 mg/day was reapplied, the galactorrhea recurred. Meanwhile her prolactin level was 10 μg/L.

Moreover, some of the clinicians managed hyperprolactinemia symptoms by reducing the dose of venlafaxine or stopping it.[@b8-cpn-15-181]--[@b11-cpn-15-181] When we decreased the dose of venlafaxine from 225 to 150 mg/day, her prolactin level decreased from 156 to 9 ng/ml, and interestingly enough, her galactorrhea continued, as in the cases of Sternbach,[@b8-cpn-15-181] Ashton and Longdon.[@b10-cpn-15-181]

The interesting points of our case are the facts that galactorrhea was both hyperprolactinemic and normoprolactinemic, and that the severity of the galactorrhea was clearly dose-related. At the beginning, we preferred to decrease the dose of venlafaxine in order to manage this side effect. Although the galactorrhea symptoms improved significantly after reducing the dose of venlafaxine to 75 mg/day, the patient's depressive symptoms occurred again, so we planned to switch to escitalopram. During the escitalopram treatment, she was still experiencing galactorrhea, but it was at a more tolerable level than during the venlafaxine treatment.

The most important observations of our report are as following; in our case, that venlafaxine was the only medication related to galactorrhea, because when the patient began taking a dosage of 150 mg/day again, there were clear signs of an association existing between galactorrhea and venlafaxine. As stated previously, the more the venlafaxine dose is increased, the more the serotonergic transmission grows stronger. Also, the noradrenergic effects of venlafaxine start with doses of 225 mg/day. Probable mechanisms related to both normoprolactinemic and hyperprolactinemic galactorrhea are serotonergic and noradrenergic pathways.[@b6-cpn-15-181]

Venlafaxine and its active metabolite (O-desmethylvenlafaxine) are SNRIs that weakly inhibit dopamine reuptake in high doses.[@b6-cpn-15-181] It is not clear by which mechanism serotonergic agents increase prolactin levels or cause galactorrhea, but there are two pathways suggested to be related to these side effects.[@b12-cpn-15-181] Primarily, serotonin can directly stimulate 5-hydroxytryptamine (5-HT) receptors in the paraventricular nucleus of the hypothalamus, and this stimulation induces the release of vasoactive intestinal peptide (VIP) and oxytocin (OT). Both VIP and OT are known as prolactin-releasing factors. Another mechanism of serotonin-induced prolactin release is the indirect inhibition of dopaminergic neurons of the tuberoinfundibular pathway through 5-HT. Eventually, both mechanisms explain serotonin's potential effects on the neuroendocrine system.[@b13-cpn-15-181]

In light of the observations from this case, we propose that venlafaxine is associated with both hyperprolactinemic and normoprolactinemic galactorrhea. Moreover, this report can help medical professionals to more effectively identify the association between venlafaxine and galactorrhea. Possible options for management of galactorrhea include dose reduction or switching to another antidepressant. Clinicians should be aware of that serotonergic or noradrenergic drugs may be associated with endocrinological side effects, especially galactorrhea.
